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43. (New) The apparatus of claim 39, the electrode being a first electrode, farther 
comprising: 

a second electrode, the electroactive polymer being disposed between the first electrode 
and the second electrode, 

the first electrode, the second electrode and the electroactive polymer collectively 
defining a plane, the electroactive polymer configured to deform with respect to at least one of 
along the plane and substantially perpendicular to the plane. 

\y 44. (New) The apparatus of claim 39, the electroactive polymer being a first 

electroactive polymer and the electrode being a first electrode, further comprising: 

a second electroactive polymer, the first electroactive polymer and the second 
electroactive polymer being collectively coiled into a cylindrical structure having a first end and 
a second end; and 

a second electrode, the first electrode and the second electrode being disposed at a first 
end and a second end of the cylindrical structure, 

the first electrode, the second electrode, the first electroactive polymer and the second 
electroactive polymer collectively defining a direction, the electroactive polymer configured to 
deform substantially along the direction. 

REMARKS 

Entry and consideration of the foregoing amendments is respectfully requested. 

The Commissioner is hereby authorized to charge any appropriate fees under 37 C.F.R. 
§§1.16, 1.17, and 1.21 that may be required by this paper, and to credit any overpayment, to 
Deposit Account No. 50-1283. 
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APPENDIX 
MARKED UP VERSION OF CLAIMS 

1. (Once Amended) A haptic fe e dback interfac e d e vice in communication with a 
host computer implementing a host application program, said interface device manipulated by a 
user, the interfac e device An apparatus, comprising: 

a devic e , ahousing that is physically contact e d by said user ; 

a sensor d e vice op e rativ e configured to detect said manipulation of said int e rfac e devic e 
by said user a movement of at least a portion of the housing , said— the sensor devic e 
outputtin g configured to output sensor signals r e presentativ e of s aid manipulation associated with 
the movement ; and 

a computer controlled an electroactive polymer actuator operative coupled to the housing 
and configured to output a haptic-feedback force to said user caused by motion of said actuator, 
wh e r e in said force provid e s a haptic s e nsation to said use r associated with the output sensor 
signals . 

2. (Once Amended) A haptic fe e dback interface The device as recited in of claim 1, 
wherein said- the haptic-feedback force is corr e lated associated with an event or interaction 
implemented by said-a_host computer. 

3. (Once Amended) A haptic f ee dback interface The device as recited of in claim 1, 
wherein said -the haptic-feedback force output by said -the electroactive polymer actuator is an 
inertial force thafris-caused by moving an in e rtial a mass. 

4. (Once Amended) A haptic f ee dback interface The device as recited in of claim 1 ^ 
further comprising a button, and wh e r e in s aid e l e ctroactive polym e r actuator moves said the 
haptic-feedback force being output through the butto n to output said forc e to said user . 

5. (Once Amended) A haptic f ee dback interface The device as recit e d in of claim 4 Z 
wherein saklthe button is meved -con figured to respond to the haptic-feedback force in a degree 
of freedom of motion of said-the button. 
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6. (Once Amended) A haptic fe e dback int e rfac e The device as recited in of claim 4.> 
wherein said -the button is moved laterally configured to respond to the haptic-feedback force 
with a lateral movement , approximately perpendicular to a degree of freedom of motion of said 
the button. 

7. (Once Amended) A haptic feedback interfac e The device as r e cited in of claim 1^ 
wherein said -the haptic-feedback force output by said- the electroactive polymer actuator is a 
rotary force. 

8. (Once Amended) A haptic f e edback interface The device as recited in of claim 1^ 
wherein said -the haptic-feedback force output by said- the electroactive polymer actuator is a 
linear force. 

9. (Once Amended) A haptic feedback interface The device a s r e cited in of claim h 
wherein said -the electroactive polymer actuator is configured to moves portions of said device the 
housin g of said haptic f e edback interface d e vice . 

10. (Once Amended) A haptic feedback interface The device as recited in of claim 1 A 
wherein said- the electroactive polymer mov e s a brake s ho e against a moving part of said 
interfac e d e vic e to caus e a resistanc e to said actuator is configured to modify the frictional 
resistance of a moving part. 

11. (Once Amended) A haptic fe e dback interface The device a s recited in of claim L 
wherein said -the electroactive polymer provides tactil e sensations wh e n the us e r contacts actuator 
is configured to output the haptic-feedback force to a rotating wheel on said int e rfac e 
deviee coupled to the housing . 

12. (Once Amended) A haptic feedback interface The device a s recited in of claim 8^ 
wherein said- the electroactive polymer actuator is configured to moves a portion of a member 
directly into ^contact or in sh e ar with skin of said us e r to provide a tactile sensation to said 
use rfrom inside of the housing to outside of the housing . 
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1 3 . (Once Amended) A haptic fe e dback int e rfac e The device 



inof claim 12^ 



wherein said -the electroactive polymer actuator is one of a plurality of electroactive polymer 
actuators^ of said interfac e d e vic e arrang e the plurality of electroactive polymer actuators being 
arranged in a tactile array. 

14. (Once Amended) A haptic f ee dback .interface The device as r e cited in of claim 1 3 
wherein said int e rface d e vic e includ e s the housing is configured as a stylus. 

15. (Once Amended) A haptic fe e dback interfac e The device as recited in of claim 1^ 
wherein said int e rfac e devic e includ e s the housing is configured as a trackpoint joystick 
controller. 

16. (Once Amended) A haptic f e edback interface devic e in communication with a 
host comput e r implem e nting a host application program, said interfac e d e vice manipulat e d by a 
user, th e interfac e d e vic e An apparatus, comprising: 

a sensor d e vice operativ e configured to detect said manipulation of said interfac e d e vice 



the movement ; and 

an electroactive polymer actuator op e rative to output a forc e to said us e r caus e d by 
motion of said actuator, said actuator controll e d by an input el e ctrical signal, wherein said forc e 
provides a haptic s e nsation to said us e r coupled to the apparatus and configured to output a 
haptic-feedback force associated with the output sensor signals, the electroactive polymer 
actuator being controlled by associated input signals . 

1 7. (Once Amended) A haptic f ee dback interface The device as r e cit e d in of claim 1 6,, 
wherein said -the haptic-feedback force output by sakt -the electroactive polymer actuator is an 
inertial force that4s-caused by moving an in e rt ial a mass. 

1 8. (Once Amended) A haptic f ee dback interfac e The device as recit e d in of claim 1 6^ 
further comprising a button, and wh e rein s aid e lectroactive polym e r actuator mov e s s aid button 
to output said force to said use r the haptic-feedback force being output through the button . 




se ra movement of at least a portion of the apparatus , said— the sensor d e vic e 
configured to output sensor signals repr e sentativ e of said manipulation associated with 
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19. (Once Amended) A haptic fe e dback int e rfac e The device as recited in of claim 16 5 
wherein said- the haptic-feedback force output by said- the electroactive polymer actuator is a 
rotary force. 

20. (Once Amended) A haptic fe e dback int e rface The device as r e cited in of claim 16^ 
wherein said -the haptic-feedback force output by said- the electroactive polymer actuator is a 
linear force. 

2 1 . (Once Amended) A haptic fe e dback int e rfac e The device as recited in of claim 1 6, 
wherein said -the electroactive polymer actuator bends based on includes at least two layers of 
electroactive polymer material includ e d in said actuato r , the electroactive polymer actuator being 
configured to bend based on a characteristic of each layer of electroactive polymer material . 

22. (Once Amended) A haptic fe e dback interface The device as recited in of claim 16, 
wherein said— the electroactive polymer actuator includes a dielectric surrounded by two 
electrodes, wherein said the dielectric being configured to expands in area when controlled with 
el e ctrical activated by the input signals. 

23. (Once Amended) A haptic fe e dback int e rfac e The device as recited in of claim 16^ 
wherein said- the electroactive polymer actuator is configured to moves portions of said device 
housing of said haptic f e edback int e rfac e device the apparatus . 

24. (Once Amended) A haptic fe e dback interfac e The device as recited in of claim 16. 
wherein said- the electroactive polymer actuator mov e s a braking m e mber against is configured to 
modify the frictional resistance of a moving part of said int e rface d e vic e to cause a resistance 
force to said moving part . 

25. (Once Amended) A haptic feedback interface The device as recited in of claim 16. 
wherein said- the electroactive polymer actuator is configured to moves a portion of a member 
directly into contact or in shear with skin of said us e r to provid e a tactil e s e nsation to said 
use rfrom inside of the apparatus to outside of the apparatus . 
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26. (Once Amended) A haptic fe e dback interfac e d e vice in communication with a 
host computer implem e nting a host application program, said int e rfac e d e vice manipulated by a 
user, the interfac e d e vice An apparatus, comprising: 

a d e vic e housin g that is physically contact e d by said user ; and 

an electroactive polymer (EAP) element coupled to the housing and configured to output 
a haptic-feedback force associated with , said EAP e l e m e nt op e rativ e to d e tect a manipulation of 
a manipulandum of said int e rface d e vic e and to output sensor signals r e pres e ntativ e of said 
manipulation , said- the EAP element also op e rative to output a forc e to said u s er in r e spons e to 
a abeing controlled by associated input signals, said -the haptic-feedback force being generated by 
deformation of the caus e d by motion of said EAP element and providing a haptic sensation to 
said user . 

27. (Once Amended) A haptic fe e dback int e rface The device as recited in of claim 26^ 
wherein said -the EAP element is op e rativ e configured to detect a_contact of s aid us e r with said 
manipulandum the housing . 

28. (Once Amended) A haptic fe e dback int e rfac e The device as recited in of claim 26^ 
wherein said-the EAP element is op e rativ e configured to detect an amount o f the magnitude of an 
applied pressure on said- the EAP element caus e d by said user . 

29. (Once Amended) A haptic f e edback int e rface The device as r e cited in of claim 26 z 
wherein said -the haptic-feedback force output by said e lectroactiv e polyme rt he EAP element is a 
linear force. 

30. (Once Amended) A haptic f e edback interfac e The device as recited in of claim 26,, 
wherein said int e rfac e d e vic e includ e s the housing is configured as a joystick or a_trackpoint 
controller. 

3 1 . (Once Amended) An-A method, for outputting haptic s e nsations to a us e r of an 
int e rfac e devic e , th e int e rfac e d e vice manipulat e d by a us e r and coupl e d to a host microprocessor 
impl e menting a host application program, th e m e thod comprising: 
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detecting said manipulation of s aid int e rfac e d e vic e by said us e r and outputting s e n s or 
signals r e pres e ntativ e of said manipulatio nm ovement of a housing and outputting sensor signals 
associated with the detected movement : and 

outputting a haptic-feedback force , the haptic-feedback force being generated by a 
deformation of to said us e r using an electroactive polymer actuato r, the haptic-feedback force 
being based on input by sending signals to said -the electroactive polymer actuato r, where said 
forc e is caus e d by motion of said actuator, said forc e providing a haptic s e nsation to said user . 

32. (Once Amended) A— The method as recit e d in of claim 31, wherein said the 
electroactive polymer actuator is configured to outputs a rotary force. 

33. (Once Amended) A-The method a s r e cit e d in of claim 31, wherein s aid the 
electroactive polymer actuator is configured to outputs a linear force. 

34. Once Amended) A-The method as recit e d in of claim 31 A wherein said the 
electroactive polymer actuator mov e s a braking m e mb e r against a moving part of s aid int e rface 
devic e to caus e a is configured to modify the frictional resistance forc e to said of a moving part. 

35. (Once Amended) A— The method as r e cited in of claim 31^ wherein said the 
electroactive polymer actuator is configured to moves portions of a device the housin g of said 
haptic feedback int e rfac e d e vice to provid e said forc e to said us e r . 
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